Fine needle aspiration of the thyroid: can an image processing system improve differentiation?
To differentiate thyroid nodules by means of fine needle aspiration with subsequent computer-aided diagnosis. Fine needle aspiration biopsies obtained from 137 patients for whom histopathologic diagnosis was available were investigated: 16 hyperplastic nodules (12%), 39 adenomas (28%), 25 follicular thyroid carcinomas (18%), 19 follicular variants of papillary thyroid carcinoma (14%) and 38 papillary thyroid carcinomas (28%). From each stained specimen 100 cell scenes were scanned and analyzed, constituting a total of 62,325 cell images. All the entities described could be well discriminated from each other by automated image analysis methods. Both the diagnosis of tumor type and the differentiation between benign and malignant could be achieved with a sensitivity of .98. With only 7-10 calculated cell features (texture line analysis) and classification with decision trees, a tool for high-quality cell image diagnosis is available. Subtypes of cells characterized by the calculated features could be found in all the specimens and could be assigned to the malignancies with high statistical significance. The method increases the relevance of image processing as an additional diagnostic tool for cytologic examination of thyroid nodules.